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DETAILED ACTION 
Status of Application/Amendment/Claims 

Applicant's response filed 10/9/2007 has been considered. Rejections and/or 
objections not reiterated from the previous office action mailed 4/4/07 are hereby 
withdrawn. The following rejections and/or objections are either newly applied or are 
reiterated and are the only rejections and/or objections presently applied to the instant 

w 

application. 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claims 245-255, 258, 262, 265, 268 and 269 are pending in the instant 
application. 

This application contains claims 268 and 269 that are drawn to an invention 
nonelected with traverse in the reply filed on 10/9/07. A complete reply to the final 
rejection must include cancellation of nonelected claims or other appropriate action (37 
CFR 1.144) See MPEP § 821.01. 

Applicant's arguments and/or amendments to the claims filed on 10/9/07 have 
been fully considered. However, the instant rejections are pending and upon further 
consideration of the instant amendments, a new rejection is applied as explained below. 

Response to Applicants Arguments-- 35 USC § 112 

Claims 245-255, 258, 262 and 265 are rejected under 35 U.S.C. 1 12, first 
paragraph, as failing to comply with the written description requirement. This rejection 
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is repeated for the same reasons of record as set forth in the actions mailed 5/31/05, 
6/27/06 and 4/4/07. 

Applicant argues that the instant claims recite that the presence of the intron is 
responsible for lack of expression in a prokaryotic cell and therefore one would not use 
any intron. Applicant argues that the intron used would have to be responsible for lack 
of expression of the gene product in a prokaryotic cell. Applicant asserts that one of 
skill in the art would know which features are necessary in the intron in order to possess 
this function. Applicant explains that for example, the simple expedient of determining 

r 

the number of nucleotides in the intron would generate a frame shift in the coding is an 
obvious approach which also indicates that 1/3 of the introns chosen at random would 
have this feature; the presence of stop codons is another easily ascertainable approach, 
and thus it would be evident to one of skill what characteristics in an intron would be 
appropriate to use the constructs of the invention. 

However, it is important to note that the instant claims are not limited to the 
embodiments addressed by applicant above. The specification does not provide 
support for the use of any intron, in any polymerase or any bacteriophage polymerase, 
or any conditionally toxic gene, in any eukaryotic or prokaryotic cell because the 
specification provides only minimal description of any particular intron, polymerase 
(including bacteriophage polymerase), or toxic gene, or eukaryotic or prokaryotic cells 
for whom known structures exist that could be utilized having the claimed function. 

The specification provides for the use of T3, T7 or SP6 polymerases, and also for 
the use of certain "consensus" splice donor and acceptor sites for inserting introns. 
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Applicants prophetically suggest that intron "insertion at any of these sites in a gene 
coding region should not affect subsequent removal of the processing element in a 
compatible cell." (page 84 of the instant specification). However, there is significant 
unpredictability in such intron removal, since such a process requires a complex 
interaction between the nucleic acid construct and the already existent cellular 
machinery. 

Furthermore, applicant asserts that the methods used to block expression are not 
related to the ultimate function of the protein and therefore the only knowledge 
necessary would be the sequence of the protein or polymerase so that an appropriate 
site could be chosen. However, the instant specification does not describe such a 
broad genus of nucleic acid constructs that would conditionally control the expression of 
any polymerase or protein sequence based on the presence of any intron in any 
eukaryotic or prokaryotic cell. The specification does not disclose a structural 
characteristic that would allow one of ordinary skill to recognize which introns introduced 
into which sequences would result in expression or lack of expression of which 

polymerases or proteins. 

Contrary to applicant's assertions, the specific example given in the specification 
is not representative of the broad genus of nucleic acid constructs that are instantly 
being claimed. The structural characteristics recited in the instant claims are extremely 
broad and the specification does not disclose a structural characteristic that would allow 
for the skilled artisan to envisage the entire genus claimed of nucleic acid constructs 
with any intron that would result in any polymerase to be incapable of being expressed 
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in any prokaryotic cells and capable of producing a nucleic acid sequence when 
introduced into any eukaryotic cell. Therefore, the skilled artisan would not be able to 
recognize that applicant was in possession of such a broad genus of nucleic acid 
constructs at the time of filing. 

Applicant asserts that the Balvay et al. reference is better suited for a post-hoc 
explanation of why a particular site did not work rather than a predictive tool of why 
something is unlikely to work and that Balvay et al. only concerns itself with natural 
splice sites in natural genes. Contrary to applicant's assertions, the teachings of Balvay 
et al. are highly relevant to the breadth of the instant claims, as Balvay et al. discusses 
splicing machinery. Balvay et al. indicates that the splicing machinery is highly 
dependent upon recognizing and interacting with such secondary structures in making 
the splice. Balvay et al. indicates that the addition of a secondary structure to an 
existing mRNA can cause the cell to splice at a point not normally spliced at, while 
removal of such a structure can cause splicing to be eliminated (for example see pages 
165 bridging to 166). Furthermore, Balvay indicates that the exon plays a significant role 
in splice site recognition by the cellular splicing machinery. Since one of skill would 
understand that the nucleotides in the exon remain in the mRNA (or ribozyme) after 
splicing, applicants claimed nucleic acid constructs, following splicing, would likely 
therefore contain elements of these exon recognition sites. Such unpredictability 
indicates that the genus of nucleic acid constructs comprising any intron in any 
polymerase (or any bacteriophage polymerase), or any toxic gene, and that are active 
or inactive depending on whether they are found in prokaryotic or eukaryotic cells is 
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very large. 

Therefore, the teachings of the instant specification coupled with the breadth of 
the instant claims, is not considered to describe a representative sample of the genus of 
such constructs that would function as instantly recited. 

Although applicant asserts that the examples that Balvay bring up are more in 
the nature of exceptions to the general rule and that there are normal rules of how and 
where splicing would occur and are predictable, these are simply assertions that are not 
supported by the instant specification or the art. The teachings of Balvay et al. support 
the unpredictability of the splicing mechanism, rather than the presence of common 
knowledge of the skilled artisan to the contrary, as asserted by applicant. 

Claims 245-255, 258, 262 and 265 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the enablement requirement. This rejection is 
repeated for the same reasons of record as set forth in the actions mailed 5/31/05, 
6/27/06 and 4/4/07. 

Applicant asserts that Example 19 provides a more than sufficient description 
regarding strategies used in choosing intron sequences to be used, insertion sites in 
the T7 polymerase and vectors, as well as construction steps. It is noted that the 
specific example in Example 19 is not commensurate in scope with the broadly recited 
characteristics of the nucleic acid constructs of the instant claims and does not 
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reasonably provide predictability of such a broad genus of nucleic acid constructs 
having the instantly desired function. 

Applicant asserts that methods are well known in the art for introducing artificial 

introns. It is not disputed that methods are known in the art to introduce artificial 

) 

introns. However, it is the unpredictable nature of introducing any intron into any 
nucleic acid sequence at any position that encodes any polymerase with a resultant 
incapability of the polymerase being expressed in any prokaryotic cell, whereas more 
than one copy of a nucleic acid sequence is produced when introduced into any 
eukaryotic cell. Furthermore, the claims recite that the gene product or protein 
expressed would be toxic specifically to a prokaryotic cell in the absence of the intron. 

Applicants' specifically claim that the inserted and inactivating intronic sequences 
will be spliced out, a process the specification indicates will be carried out by the 
cellular machinery that normally operates to splice introns out of pre-mRNA 
sequences. Applicants indicate that such splicing restores native activity to previously 
inactive proteins. However, the specification as filed does not provide any nucleic acid 
constructs for which this has actually been shown to demonstrate the predictability of 
such a broad mechanism. Applicant's specification does not provide sufficient 
guidance or examples that would enable a skilled artisan to make the disclosed nucleic 
acid constructs containing sequences that are spliced out by cellular machinery without 
undue experimentation. Although the specification prophetically considers and 
discloses making and using such constructs, such a disclosure would not be 
considered enabling since introducing intervening sequences into nucleic acids alters 
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their secondary structure, which makes their ability to be cleaved by the splicing 
machinery unpredictable. The specification has not resolved such issues, since no 
exemplified constructs that contain intervening sequences and are inactive therefore, 
and by which later processing inside the cell restores activity. Applicants have simply 
not shown that such intervening sequences can be spliced out to restore any activity to 
previously inactive polymerases (or any toxic protein for that matter). 

Applicant points to a statement of Balvay et al. "It is important to stress that in the 
absence of in vivo experiments or in vitro systems where transcription and splicing are 
coupled, all these conclusions about the functional significance of secondary structure 
should be taken as tentative ones." Although applicant interprets this statement as a 
tentative conclusion that is contrary to practical exercises that have been carried out 
generating in vivo data that introduction of introns into selected sites is a predictable art 
with a high likelihood of success, the statement of Balvay et al. actually supports the 
examiner's position. It is agreed that the issues of unpredictability due to secondary 
structure as taught by Balvay et al. could be overcome by in vivo experimentation, 
Balvay et al. is evidence that there are additional considerations such as secondary 
structure that would lead to unpredictability, absence evidence to the contrary. The 
instantly recited constructs have extremely broad structural characteristics that were not 
enabled by the instant specification or the state of the art at the time of filing. 

Again, the issue is not whether it was known in the art how to insert introns, but 
rather how to insert introns in a predictable fashion in accordance with the breadth of 
the instant claims and have the desired outcome specific to eukaryotic and prokaryotic 
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cells with regards to any polymerase, as recited in the instant claims. Balvay et al. is 
simply an example that secondary structure is one complexity when considering splicing 
mechanisms. 

In particular, it is demonstrated that the complex secondary structures of nucleic 
acids are responsible for their intron excision activity, and furthermore, that predicting 
the ability of the cellular splicing machinery to splice out precise intervening sequences 
from disrupted sequences with variable secondary structures such that native activity is 
restored is considered unpredictable, because the splicing machinery is sensitive to the 
presence or absence of such structures. 

Applicant relies on Lewin for teachings regarding experiments of splicing out a 
hybrid intron and teachings that splicing sites are generic, meaning that they do not 
have specificity for individual RNA precursors and the RNA precursors do not convey 
specific information (such as secondary structure) that is needed for splicing. The 
teachings of Lewin et al. do not diminish the unpredictability of the intron splicing 
mechanism when a non-native intron is inserted into a sequence having secondary 
structure. Simply because splice sites are generic to different sequences that do not 
"convey" secondary structure that is needed for splicing does not mean that the 
mechanism does not encounter problems of unpredictability as taught by Balvay et al 

Furthermore, one or ordinary skill in the art would not be able to recognize which 
cells are "incompatible" or "compatible", as instantly recited, in view of the teachings of 
Lewin et al. that are cited by applicant. Specifically, if splicing sites are generic and do 
not have specificity for individual RNA precursors, as taught by Lewin et al., one would 
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not be able to determine without undue experimentation how such introns would get 
excised from some cells and not from others, as instantly recited. The instant nucleic 
acid construct has to be able to allow excision of the intron in some cells but not in 
others. 

i 

Furthermore, the replacement of even a few nucleotides on an mRNA can 
abolish all activity of the translated protein. It is maintained that neither the specification 
nor the prior art arms one of skill with the information necessary to engineer sequences 
into nucleic acid constructs that will be reliably spliced out to result in a protein with 
native activity restored. 

In order to practice the invention using the specification and the state of the prior 
art as outlined above, the quantity of experimentation required to practice the invention 
as claimed would therefore require the de novo determination of intervening sequences 
that can be fully spliced out without leaving behind any nucleotides that might interfere 
with native activity. In the absence of sufficient guidance from the specification, the 
amount of experimentation would be undue, and one would have been unable to 
practice the invention over the scope claimed. 

MPEP 2164.01 

Any analysis of whether a particular claim is supported by the disclosure in an application requires a 
determination of whether that disclosure, when filed , contained sufficient information regarding the 
subject matter of the claims as to enable one skilled in the pertinent art to make and use the claimed 
invention. 

Also, MPEP 2164.01(a) 

A conclusion of lack of enablement means that, based on the evidence regarding each of 

the above factors, the specification, at the time the application was filed , would not have taught one 

skilled in the art how to make and/or use the full scope of the claimed 

invention without undue experimentation. In re Wright, 999 F.2d 1557,1562, 27 

USPQ2d 1510, 1513 (Fed. Cir. 1993). 



1 
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A conclusion of lack of enablement means that, the specification, at the time the 
application was filed , would not have taught one skilled in the art how to make and/or 
use the full scope of the claimed invention without undue experimentation (see MPEP 
2164.01(a)). 

New Objections/Rejections 
Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 245-255, 258, 262 and 265 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description requirement. The claim(s) 
contains subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. THIS IS A NEW 
MATTER REJECTION. 

Claim 245 has been amended to recite that the polymerase is "incapable of 
being expressed in a prokaryotic cell" due to the presence of the intron and that the 
polymerase is capable of producing more than one copy of a nucleic acid sequence 
from the construct when introduced into a "eukaryotic" cell. 

Claim 255 has been amended to recite that the gene product is incapable of 
being expressed in a prokaryotic cell due to the presence of the intron and that the gene 
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product or protein expressed from the gene product would be toxic specifically to a 
prokaryotic cell in the absence of the intron. 

Claim 262 has been amended to recite that the gene product is incapable of 
being expressed in a prokaryotic cell due to the presence of the intron, which in a 
eukaryotic cell is substantially removed during processing. 

Each of these limitations constitutes new matter for the reasons explained below. 
Claims 246-254, 258, and 265 are rejected because they depend from claims 245, 255 
or 262. 

Applicant points to a passage on page 85 of the specification, as well as 
Example 19 and the description of Example 19 at page 89, for support for the instant 
amendments. 

The passage on page 85 discloses that in a prokaryotic environment, the intron 
should remain in the mRNA as long as a self-splicing intron is not used. This teaching 
does not support the instant amendments requiring for the polymerase to be incapable 
of being expressed in a prokaryotic cell due to the presence of the intron and being 
capable of producing more than one copy of a nucleic acid sequence when introduced 
into a eukaryotic cell; does not support the instant limitation that the gene product is 
incapable of being expressed in a prokaryotic cell due to the presence of the intron, 
which in a eukaryotic cell is substantially removed during processing; and does not 
support the limitation that the gene product is incapable of being expressed in a 
prokaryotic cell due to the presence of the intron, which in a eukaryotic cell is 
substantially removed during processing. The passage on page 85 simply discloses 
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that it is possible that insertion of a heterologous processing element may not in all 
cases inactivate a gene when present in an "incompatible" cell and that in a prokaryotic 
environment, the intron should remain in the mRNA as long as a self-splicing intron is 
not used. However, the claims are not directed to whether or not self-splicing introns 
are utilized. Furthermore, simply because the specification discloses that non self- 
splicing introns should remain in the mRNA in a prokaryotic environment, this teaching 
is not support for each of the instant limitations discussed above. 

Furthermore, Example 19 and the description of Example 19 at page 89 of the 
instant specification do not support the breadth of the instant limitations. Example 19 
illustrates an example of the conditional activation of a gene by the precise introduction 
of an intron between the last two G's of a site that has the post splice junction sequence 
(C/A)AG, which is one example that is disclosed as being in hematopoietic cell lines, 
which are eukaryotic cells. This single example in a specific cell line with a construct 
with specific structural characteristics does not offer support for the broadly recited 
elements of the instant claims. This represents one species within a broad genus of 
nucleic acid constructs with broad structural features that are instantly claimed and not 
supported by the specification. The description of Example 19 discloses "Therefore, a 
construct with this modification could lack any expression of T7 RNA polymerase in an 
E.coli cell, but the normal coding sequence can be restored from transcripts after 
introduction into a compatible cell". Therefore, the specific example pointed to by 
applicant does not offer support for broad recitation of each of the structural 
characteristics of the nucleic acid construct discussed above and the specification does 
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not support such broad recitation of polymerases that are incapable of being expressed 
in any prokaryotic cells due to the presence of an intron and are capable of producing 
more than one copy of a nucleic acid sequence when introduced into any eukaryotic 
cell; and does not support resultant toxicity to prokaryotic cells in general in the absence 
of the intron. 

There js no support for these claim limitations in the claimed priority document. 
Therefore, the effective filing date of the instant claims is considered, for purposes of 
prior art, to be 1 1/25/1997, which is the filing date of the instant application. 

A review of the specification does not reveal support for these claim 
amendments. Should applicant disagree, applicants are encouraged to point out with 
particularity by page and line number where specific support might exist for each claim 
limitation discussed above. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Amy H. Bowman whose telephone number is (571) 272- 
0755. The examiner can normally be reached on Monday-Thursday 6:30 - 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Doug Schultz can be reached on (571) 272-0763. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Amy H. Bowman 
Examiner 
Art Unit 1635 
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